Effects of antihyperlipidemic agents on hepatic insulin sensitivity in perfused Goto-Kakizaki rat liver.
We previously reported that the Goto-Kakizaki (GK) rat, an animal model of type 2 diabetes, has hepatic insulin resistance using a perfused rat liver model. Pioglitazone, eicosapentaenoic acid (EPA), and fenofibrate are antihyperlipidemic agents and improve glucose tolerance. There have been few studies showing that these agents directly improve hepatic insulin sensitivity in type 2 diabetes mellitus. The aim of this study was to explore the effects of these agents on hepatic insulin sensitivity directly using a perfused GK rat liver model. GK rats were treated with oral pioglitazone (6 or 10 mg/kg body weight), EPA (1 or 2 g/kg body weight), or fenofibrate (30 mg/kg body weight) for 2 weeks. Livers were perfused in situ with glucagon or with glucagon and insulin, and hepatic glucose outputs were measured. In the pioglitazone-treated GK rats, blood glucose levels were significantly decreased. In the pioglitazone- and EPA-treated GK rats, insulin infusion significantly attenuated hepatic glucose output stimulated by glucagon. In the fenofibrate-treated GK rats, fat deposits in the hepatocytes were decreased, and glucose output elicited by glucagon was significantly decreased compared with that in the untreated GK rats, whereas insulin infusion did not affect glucose output by glucagon. These findings suggest that pioglitazone and EPA may improve glucose tolerance by directly increasing hepatic insulin sensitivity, while fenofibrate may improve glucose tolerance by improving hepatic glycogen metabolism in the GK rats. We previously reported that the Goto-Kakizaki (GK) rat, an animal model of type 2 diabetes, has hepatic insulin resistance using a perfused rat liver model. Pioglitazone, eicosapentaenoic acid (EPA), and fenofibrate are antihyperlipidemic agents and improve glucose tolerance. There have been few studies showing that these agents directly improve hepatic insulin sensitivity in type 2 diabetes mellitus. The aim of this study was to explore the effects of these agents on hepatic insulin sensitivity directly using a perfused GK rat liver model.